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Abstract
Forty subjects were surveyed to determine their perceptions of selection,
funding, use and maintenance of assistive technology. The subjects included
physical therapists, occupational therapists, parents, and teachers of
elementary students with autism. A self-developed questionnaire was used to
collect data for this study. 43% of the questionnaires were returned.
Descriptive statistics and Chi-square

rxl were used to analyze data for

this study. Results obtained from the descriptive statistics showed that
professionals from various disciplines felt comfortable using and maintaining
assistive technology but had not been formally trained to do so. The data also
indicated that the respondents were unfamiliar with sources of funding for
assistive technology. Chi-square ('X1 analysis was used to test the relationship
among perceptions of physical therapists, occupational therapists, teachers and
parents regarding assistive technology. No significant differences were found in
the respondents' perceptions regarding consideration of the adaptability of the
assistive technology when selecting appropriate technology. The Chi-square
analysis showed a 'Xivalue of 13.34, df 6, and 'X2cV 12.59.
The findings of this study may not be generalizable as the sample size
was small and response rate was low (43%). Therefore, it is the
recommendation of this researcher to conduct this study on a larger scale. In
addition, a different method of survey, such as a personal interview, may give a
better representation of perceptions.
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A Comparative Study of Perceptions Regarding Assistive Technology
Among Physical Therapists, Occupational Therapists,
Parents and Teachers of Elementary Students With Autism

According to P.L. 100-407, the Technology Related Assistance for
Individuals with Disabilities Act of 1988, 29 U.S.C. 2202 section 3(1),
assistive technology is any item, device, or piece of equipment that is
used to increase, maintain, or improve the functional abilities of persons
with disabilities" (as cited in Parette et al, 1993, p. 18). Assistive
technology (AT) is usually used for two reasons. The first of these
reasons is to remediate or correct a specific impairment; the second is to
enable better performance and/ or learning (Parette &VanBiervliet, 1991).
There are two aspects of AT: assistive technology devices and assistive
technology services. An assistive technology device is classified as any
object or product line that is used for the purposes defined in P.L. 100407 (Julnes & Brown, 1993). These items may be interactive computer
programs, velcro shoe and jacket fasteners, tape recorders and listening
stations, adapted spoons or switch adapted toys, for example (Holder
Brown & Parette, 1992). An assistive technology service, on the other
hand, is any service that is directly related to the assistive technology
device, including the selection, acquisition, use or maintenance of the
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device (Julnes & Brown, 1993). In developing a background for this
study, the literature reviewed tended to fall within five categories:
legislation, funding, selection, professional responsibilities, and advocacy
(i.e. reasons) for assistive technology.
Legislation

Properly defining assistive technology and its role in education has
been an evolutionary process, which can be examined through a brief
history of educational legislation. The Education of the Handicapped Act
Amendments of 1986 called for the identification and cooperation among
all resources (federal, state, local, and private) for the purpose of creating
and modifying assistive technology devices and services. The assistive
technology services specified within this law include: auditory training,
listening device orientation and training; the selection, fitting, and
dispensing of appropriate listening and vibrotactile devices and
evaluation of their effectiveness; and the selection, design, and
fabrication of assistive and orthotic devices to facilitate development and
promote the acquisition of functional skills (Parette et al, 1994).
Two years later, in response to a report delivered by the federal
Office of Technology Assessment, the Technology-Related Assistance for
Individuals with Disabilities Act (Tech Act) was enacted. The purpose of
the Tech Act was to heighten the awareness of the needs of people with
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disabilities for devices and services and to inform the general public of
the policies, practices and procedures that impact the availability of such
devices and services (Julnes & Brown, 1993). The achievements of the
Tech Act include the provision of funding to states on a competitive basis
to establish comprehensive technology service delivery systems for all
persons with disabilities and authorization for states to participate in
interagency agreements which provide user information concerning
assistive technology (Parette et al, 1994).
In 1990 The Omnibus Budget Reconciliation Act, P.L. 101-239,
was established. Within this piece of legislation all states which
participate in Medicaid are required to provide early periodic screening
and diagnosis to all persons under the age of 21. Treatment is required
for any condition specified under federal Medicaid Law, and may include
the provision of assistive technology (Parette et al, 1994).
Also in 1990, the Individuals With Disabilities Act, P.L. 101-476,
was enacted. This law placed greater responsibility with the public
schools for providing devices and services to students. School districts
became directly responsible for: assistive technology evaluations; the
purchasing, leasing, and acquisition of assistive technology; the
provision of full user information and assistance; and the coordination of
assistive technology services. In addition to coordinating services, school
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districts were required to provide services directly related to assistive
technology (Parette et al, 1994).
By the end of 1990 there was a great variation of assistive
technology provisions made throughout the country because technology
is not specifically defined in P.L. 94-142 or P.L. 99-457 (Parette et al,
1993). In August of 1990 the Office of Special Education Programs
issued a letter of clarification defining the responsibilities of public
schools regarding technology. The letter stated that: school districts
cannot deny assistive technology without appropriate testing, that need
must be considered on an individual basis in the IEP, assistive
technology can be a special education or related service, assistive
technology can be a supplementary aid or service in regular education,
and if assistive technology is determined necessary in the IEP, a legal
guardian cannot be charged for the devices or services (Peters-Johnson,
1991). Following this, the Individuals With Disabilites Act Amendments
of 1991 provided assistive technology device to children ages 0-3 (Parette
et al, 1994). Among the most noted pieces of legislation is the
Individuals With Disabilites Education Act (IDEA) which determines that
school districts are not obligated to provide services or devices that are
for medical purposes, unless they are necessary for evaluative or
diagnostic purposes within the educational environment. Devices which
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enhance a child's ability to benefit from educational programming and
allow the child to be physically present in the classroom, however, must
be provided for (ie. cathetering) (Julnes & Brown, 1993). According to
Julnes & Brown ( 1993) there is a legislative history "that does not
support the provision of devices or services which are personal" (p. 552).
In discriminating what devices or services must be provided by public
school districts, the Rowley Standard (Board of Education vs Rowley) is
used as a guideline. For example, in a case involving the substitution of
a request for assistive technology for a request for an interpreter, the rule
under the Rowley standard is: "if a student will receive more than the
minimum benefit from educational programming without assistive
technology services or devices and the state does not require more, the
school is not responsible..." (Julnes & Brown, 1993, p. 552) Despite the
clarifications made through legislation concerning what provisions must
be made and when, controversy remains in one area. Although the
responsibility of school districts to provide appropriate services and
technologies eases the burden of financial responsibility of parents, the
financial resources of public schools are nearly depleted without the
additional charge of providing assistive technology (Parette &
VanBiervliet, 1991).
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Funding
Funding is the greatest obstacle in obtaining assistive technology,
possibly because there is a lack of awareness of financial resources.
Under Part H of P.L. 99-457, funding is provided through appropriate
delegation of financial responsibilities to various agencies (Parette et al,
1994). According to Klein and Schleifer ( 1990) national resources for
funding or information about sources of funding are scarce. The primary
source of monetary compensation for assistive technology services and
devices is state and federal programs. The largest source of third party
type funding is state departments of vocational rehabilitation. In some
states one can acquire funds through low-interest loans from vocational
rehabilitation services. Local service clubs, civic groups and charitable
organizations are also potentials for financial assistance. Major
corporations and advocacy groups provide low-interest loans and may
allow trial-use of particular technologies for advertisement and evaluative
purposes (Uslan, 1992).
Aside from simply finding sources of funding, controversy exists
regarding who is financially responsible for technologies and services
once they are obtained. For example, a conflict of financial obligation
may occur in this scenario: "When a specific device is placed in the IEP
in response to a doctor's recommendation is the school or the insurance
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company liable for the cost?" (Schuster, 1993, p. 994). Parette ( 1993) is
optimistic that some forms of technology will be less expensive in the
future, lessening the burden on whomever the responsible party may be.
Selection

After overcoming the obstacle of funding, the next step in acquiring
assistive technology is selection oi an appropriate device. Public school
systems usually acquire assistive technology to fulfill prescriptions of the
IEP or IFSP. An IFSP, Individualized Family Service Plan is similar to the
IEP in that it is written by parents and qualified professionals, but also
includes family-related goals and objectives. The IFSP identifies service
needs, outcome objectives, costs, time frames. The document may also
identify case management and fiscal responsibilities (Parette et al, 1994).
After the IEP or IFSP states the need for assistive technology the
selection process begins. One must keep in mind that all selection
strategies do have limitations and eventually become outdated or
terminated for various reasons. There are however, several marketable
strategies for the selection process. For example, the Road Map to
Computer Access Technology was created to assist professionals in
selecting a class of devices that may be "functional for a given client"
(Anson, 1994, p. 123). The MPT Model (Milieu, Personality, Technology
Model) serves as a guideline to find the balance of interaction between all

Assistive Technology

16

three criteria in determining the appropriate technology (Scherer, 1993).
Another selection model is entitled the Individualized Design Service,
which considers several points, including: mobility positioning and
seating in mobile and non-mobile devices, adaptive educational aides,
computer access and adaptation, environmental control units,
transportation safety, daily activities, job-specific adaptations,
accessibility and environmental design, and adaptation of equipment for
leisure and recreation (Schuster, 1993).
Despite the available selection strategies and guidelines it is
difficult for the lay person, one without extensive experience, to make an
appropriate decision (Anson, 1994). According to Parette and
VanBiervliet (1991) it is vital that a multi-disciplinary team cooperate
fully to meet the needs of the assistive technology recipient and his or
her family. It is important that each member of the team be
knowledgeable of assistive technology devices, resources, and services.
Those who are less knowledgeable of assistive technology may concede
too easily to the decisions of others (Parette et al, 1993) The multi
disciplinary team (i.e. teachers and IEP staff) should: develop a
philosophical foundation for selection, remember the concept of
appropriateness, and consider the characteristics of the student and the
technology as well as the student's opinion (Parette et al, 1993).

Assistive Technology

17

The concept of appropriateness is based on the following criteria:
1. Technology is in response to clearly and specifically defined goals, 2.
The technology is compatible with practical constraints, 3. The
technology should result in desirable and sufficient outcomes. It is also
important to consider the characteristics of each possible form of
technology, by reviewing each technology's: availability, simplicity of
operation, initial and ongoing costs, adaptability, reliability and repair
record, and its ability to provide performance or evaluative data (Parette
et al, 1993). Schuster emphasizes the role of the environment in
selecting assistive technology because technology will only function
properly if it is selected for use in the environment specific to the student
(1993). In addition to the hard criteria noted, the selection and use of
assistive technology must be guided by philosophy and basic moral
standards (Parette & Van Biervliet, 1991). Parette and VanBiervliet state
that ethical considerations should include:
-maintaining a child focus
-limited knowledge of technology
-educational relevance
-self-perceptions and the perceptions of others
-dignity of choice
-limitation imposed on the technology
-individual rights and social equity
-appropriateness
-charity
-characteristics of the technology and the student
After the comprehensive evaluation of the child's and family needs and
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the decision has been made for the appropriate form of technology, the
IEP team should identify sources of funding, document needs and
decisions, and prepare the applications with professional assistance and
advice. If the application is denied, the denial should be appealed until it
is withdrawn and approval is given (Parette et al, 1994). When all
aspects of appropriate selection are considered, the selection has been
made and approved and the technology is introduced to the student, the
true success of the technology may be determined by the personality and
self-esteem of the recipient (Eblin, 1988).

Professional Responsibilities
As noted in the previous paragraphs regarding the selection
process, there are a great many professional challenges regarding
assistive technology. These challenges include: familiarity with assistive
technology, acquiring information regarding assistive technology, and
selecting and using appropriate technologies (Holder-Brown, 1992). It is
also the responsibility of the education professional to perform
comprehensive evaluations to identify the specific needs of the student,
instruct how to use and care for the technology, monitor the effectiveness
of the technology and perform maintenance and repair as needed (Parette
et al, 1994).
Despite the vital role of knowledge and familiarity among
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participating professionals regarding assistive technology, according to
Parker and his coworkers ( 1990) many professionals do not feel
competent with assistive technology. This is unfortunate and should not
be the case considering that under IDEA assistive technology training is
required for staff and students in the areas of utilization, availability, and
implementation (Julnes & Brown, 1993). For example, school counselors
should be prepared to assume a role in assisting in the IEP process when
the selection of assistive technology is concerned. They should also be
trained to: use a peer approval approach, include and provide
information to the family, encourage parents with positive feedback, be
aware of "becoming normal" thoughts and help the parents and students
to be realistic and positive, and help families understand that technology
can actually improve functioning within the family unit (Parette &
VanBiervliet, 1991). Occupational therapists also play a significant new
role in the world of assistive technology and need special training. In a
sense, according to Schuster (1993), occupational therapists are
assuming the role of assistive technology specialists as they emphasize
the functional aspects of technology. Assistive technology has given
occupational therapists greater mobility in enhancing the lives of the
disabled (Buning &Hanzlik, 1993).
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Advocacy for Assistive Technology

The fifth and final topic of study reviewed is the reason for use of
assistive technology in educational settings. There is an increasing
number of disabled children with a need for assistive technology entering
public schools (Julnes & Brown, 1993). The purpose of entering school
is to learn, and children learn through interact�on with their
surroundings (Rosenberg et al, 1992). Swinth, Anson and Deitz (1993)
agree that disabled children's inability to act on their environment in a
normal manner sometimes inhibits their ability to learn and may induce
a sense of learned helplessness. This lack of control over life events may:
produce delays in cognitive, communication and self-help skills, diminish
motivation , and discourage persistence and curiosity (Rosenberg et al,
1992). With assistive technology students may more easily manipulate
and control their environment, contributing to higher self esteem and
allowing the student to reach potential functional skills at home, work,
or school environments. In addition, assistive technology can:
-enhance independence and productivity
-increase ability to participate in society at large
-increase interest level
-promote peer relations with non-disabled peers
-may reduce social and/ or intellectual damage
(Parette et al, 1993; Stueck & Clements, 1984; Anderson, 1991;
Parette et al, 1994; Schuster, 1993)
Assistive technology can help create play environments that reduce
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learned helplessness and promote problem solving skills (Anderson,
1991). For example, adapted playgrounds have been built for and by
disabled persons (Stueck & Clements, 1984). Theme parks are now
providing access to disabled persons and some rent out wheelchairs.
National parks seem to be following the precedent (Klein & Schleifer,
1993). These provisions are allowing disabled persons access to
discovery experiences not previously available and contributing to the
learning process of disabled persons. Another example of how assistive
technology is reducing learned helplessness and contributing to disabled
persons' control over their environment is the use of augmentative
communication. This technology is, for example, especially useful for
women with common impairments in speech production, which is often
painful and discouraging (Fay, 1993). Assistive technology has also
contributed to bettering the lives of the hearing impaired. Many
activities would be impossible without technology such as hearing aids,
video, computer voice technologies, etc. (Davila, 1993). Computers as a
form of technology have improved the abilities of disabled persons to
function in a variety of ways. A study conducted by Buning and Hanzlik
(1993, p.998) "demonstrated that the use of adapted computer
technology, rather than traditional methods, increased the subjects'
reading efficiency and frequency." Computers are helpful for disabled
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persons as well as for those who provide for persons with disabilities.
This form of technology can ease the processes of assessment and
reporting results (Smith, 1993).
Although most of the literature reviewed focused on assistive
technology in a positive light, there were a few controversial points that
deserve notation: Technology should not be accepted as a miracle cure
for disabilities (Scherer, 1993). Instead, it should be warily prescribed
(Parette & VanBiervliet, 1991). Moreover, the availability, maintenance,
funding and purchasing of assistive technology may be problematic for
most persons (Parker et al, 1990) and those who expect public school
provision for assistive technology may be disappointed in the school's
response, technology has yet to prove fully functional in the area of
communication, as it cannot express feeling through tone of voice or
timing of response (Fay, 1993).
Statement of Purpose

In conducting the literature review, information regarding the
perceptions of professionals and non-professionals concerning assistive
technology was scarce. As assistive technology is an integral part of
education, it is vital to examine the perceptions of teachers, physical and
occupational therapists, and parents of students in special education
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regarding the acquisition (i.e. selection and funding), use and
maintenance of assistive technology. More specifically the following
questions were addressed in this research:
1. What is the general perception of the subjects regarding the
selection of assistive technology?
2. How do the subjects perceive various sources of funding?
3. Do the subjects perceive themselves as confident in using
different types of assistive technology?
4. Do the subjects perceive themselves as able to maintain
assistive technology successfully?
5. Is there a significant difference in perceptions regarding
assistive technology based on occupation?

23
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Method
Design and Subjects
A survey research design was used to collect data for this study.
There were a total of 40 subjects. These subjects included 8 physical
therapists, 8 occupational therapists, 12 teachers and 12 parents of
students of elementary students with autism. The subjects were selected
conveniently by the local Research Screening Committee (See Appendix
A) and were proportionally representative of the county's elementary
autism program. The site for conducting this research (a county in
Northern Virginia) was chosen because of its nationally high standing in
educational support.
Instrument
The instrument used in this study was a researcher-developed
questionnaire. This questionnaire consisted :)f two parts. The first part
contained questions concerning demographic information such as
experience with assistive technology, and educational level of respondent.
Respondents rated the questions by circling the most appropriate
number on a Likert scale. The second part contained a series of
questions concerning the acquisition, selection, use and maintenance of
assistive technology. Each of the responses were made by circling the
most appropriate number on a Likert scale. The numbers represented
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the following: l= 0-19% of the time, 2= 20-39% of the time, 3= 40-59% of
the time, 4= 60-79% of the time and 5= 80-100% of the time (See
Appendix A). This survey was pilot tested among ten subjects with
characteristics similar to the actual subject group. No changes were
made in the questionnaire as a result of feedback from the pilot study.
Procedure
After obtaining approval from the Human Research and Review
Committee, the surveys were delivered to the subjects by hand via the
principal of each participating school, with the exception of the surveys
distributed to the occupational and physical therapists. The latter
surveys were delivered to the subjects using the pony mail service (an
inter-school mailing system). Each survey contained a cover letter (See
Appendix B) explaining the purpose of the survey and assurance of
anonymity and confidentiality. A self-addressed stamped envelope was
included to facilitate return. A coding system was used to do a follow-up
on the surveys not returned within 14 days. After the surveys were
returned the roster was destroyed. When the surveys were not returned
within two weeks, a second letter explaining the purpose and
appreciation for participation was sent.
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Data Analysis
The data were analyzed using descriptive and inferential statistics.
Percentages were found in order to summarize responses to questions
regarding the perceptions of the subjects concerning the selection,
funding, use and maintenance of assistive technology. A Chi-square
test was used to compare the differences amm:ig the subject groups
regarding the same questions.

('X.1
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Results
Of the 40 surveys distributed, 18 (45%) were returned. Two of the
returned surveys were deemed not scoreable as more than 50% of the
questions were not answered. Thus the scoreable questionnaires totalled
16 (43%). The subjects included four (25%) occupational therapists, five
(31%) physical therapists, four (25%) teachers, and three (19%) parents.
The data were analyzed using descriptive statistics and a chi-square test
2

('X )

•

In order to address each question regarding the perceptions of

physical therapists, occupational therapists, and parents and teachers of
elementary students with autism, percentages were calculated based on
the Likert scale responses.
Testing the Hypothesis
Hypothesis 1
What is the general perception of the subjects regarding the
selection of assistive technology?
The results were obtained by calculating the percentages of the
subjects' responses to three questions (21 elements total) in Part II under
Selection (See Appendix A). It was found that 13.30% of the respondents
believed that occupational therapists should be involved 0-19% of the
time in the selection process. 13.30% of the respondents indicated that
occupational therapists should be involved in the selection 20-39% of the
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time. The remainder of these results are presented in Table 1.

Table 1
Respondents' Perceptions Regarding the Participation of Specific
Persons in the Selection of Assistive Technology

Participant

%age of Time of Involvement

Percentage of Subjects

Occup. Therapist 0-19%
20-39%
40-59%
60-79%
80-100%

13.30%
13.30%
6.70%
33.00%
33.00%

Teacher

0-19%
20-39%
40-59%
60-79%
80-100%

13.00%
27.00%
7.00%
20.00%
33.00%

Student

0-19%
20-39%
40-59%
60-79%
80-100%

6.70%
20.00%
20.00%
27.00%
27.00%

Counselor

0-19%
20-39%
40-59%
60-79%
80-100%

53.00%
13.00%
27.00%
7.00%
0.00%

Physical Therapist 0-19%
20-39%
40-59%
60-79%
80-100%

13.00%
13.00%
27.00%
27.00%
20.00%
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Table 1 (cont.)
Respondents' Perceptions Regardingthe Participation of Specific
Persons in the Selection of Assistive Technology

Participant

%age of Time of Involovement

Percentage of Subjects

Physician/ Doctor 0-19%
20-39%
40-59%
60-79%
80-100%

47.00%
7.00%
33.00%
13.00%
0.00%

Other (Parent)

20.00%
0.00%
0.00%
0.00%
80.00%

0-19%
20-39%
40-59%
60-79%
80-100%

Results regarding the second question under Selection,
participation in the IEP process, indicated that 7.10% of the subjects
have participated in the IEP process 0-19% of the time and 7.10% of the
subjects have participated in the IEP process 40-59% of the time. The
remainder of the results are as follows (See Table 2).
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Table 2
Respondents' Involvement in the IEP Process

Percentage of Subjects

Percent of Time Involved

7.10%
0.00%
7.10%
0.00%
85.70%

0-19%
20-39%
40-59%
60-79%
80-100%

The third question under Selection concerns the percentage of time
specific considerations should be made within the selection process. The
responses to this question produced the following results (See Table 3).
Table 3
Respondents' Perceptions Regarding Percentage of Time Selection
Considerations Should Be Observed

Consideration
Response

Outcome Objectives

Percentage of Time

20-39%
40-59%
60-79%
80-100%

The Student's Opinion 20-39%

40-59%
60-79%
80-100%

Percentage of Subject

6.70%
6.70%
6.70%
80.00%
13.30%
26.70%
26.70%
33.30%
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Table 3 (cont.)
Respondents' Perceptions Regarding Percentage of Time Selection
Considerations Should Be Observed

Consideration

Percentage of Time

Percentage of Subjects

Availability of Tech.

0-19%
20-39%
40-59%
60-79%
80-100%

6.70%
6.70%
20.00%
26.70%
40.00%

Cost of Technology

0-19%
20-39%
40-59%
60-79%
80-100%

6.70%
6.76%
46.70%
6.70%
33.30%

Adaptability of Tech.

0-19%
40-59%
60-79%
80-100%

6.70%
6.70%
40.00%
46.70%

Reliability of Technology40-59%
60-79%
80-100%

6.70%
33.30%
60.00%

Environmental Applic.

20-39%
40-59%
60-79%
80-100%

6.70%
26.70%
20.00%
46.70%

Ethical Considerations 0-19%
20-39%
40-59%
60-79%
80-100%

13.30%
20.00%
26.70%
13.30%
26.70%
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Table 3 (cont.)
Respondents' Perceptions Regarding Percentage of Time Selection
Considerations Should Be Observed

Consideration

Percentage of Time

Percentage of Subjects

Prescribed Need

20-39%
40-59%
60-79%
80-100%

6.70%
6.70%
40.00%
46.70%

Practicality of Tech.

40-59%
60-79%
80-100%

6.70%
33.30%
60.00%

Ease of Maintenance

0-19%
40-59%
60-79%
80-100%

6.70%
13.30%
40.00%
40.00%

Family Comfort w /Tech. 20-39%
40-59%
60-79%
80-100%

6.70%
13.30%
40.00%
40.00%

Hypothesis 2
How do the Subjects Perceive Various Sources of Funding?
Results were obtained by calculating the percentages of the
subjects responses to three questions in Part II of the questionnaire,
under Funding (See Appendix A).
Question number one under Funding, regarding the respondents'
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knowledge of sources of funding for assistive technology showed that
46.70% of the subjects knew where to obtain funding 0-19% of the time
(See Table 4).
Table 4
Respondents' Knowledge of Sources of Funding

Percent of Time Would Know
Where to Obtain Funding

Percent of Subject Response

46.70%
13.30%
20.00%
6.70%
13.30%

0-19%
20-39%
40-59%
60-79%
80-100%

The second question under funding considered what source of
funding was used to purchase the assistive technology the respondents
encounter on a daily basis. Results of the data are reported in Table 5.
Table 5
Respondents' Perceptions Regarding Organizational Funding of
Assistive Technology
Organization Percentage of Time Technology Percentage of Subjects
Encountered Was Funded
Federal

0-19%
20-39%
40-59%

71.40%
14.30%
14.30%
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Table 5 (cont.)
Respondents' Perceptions Regarding Organizational Funding of
Assistive Technology

Organization Percentage of Time Technology Percentage of Subjects
Encountered Was Funded

State

0-19%
20-39%
40-59%

71.4%
14.3%
14.3%

Private Companies

0-19%
20-39%
40-59%
60-79%
80-100%

35.70%
14.30%
14.30%
28.60%
7.10%

Insurance

0-19%
20-39%
40-59%
60-79%

50.0%
21.4%
7.1%
21.4%

Community

0-19%
20-39%
40-59%
60-79%

57.1%
21.4%
14.3%
7.1%

Other (School)

0-19%
60-79%
80-100%

42.9%
28.6%
28.6%

Finally, the third question in Part II under Funding addressed the
subjects' perceptions of which designated organizations were likely to
provide funding for the purchase of assistive technology. The federal
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government was perceived as likely to provide funding for assistive
technology 0-19% of the time by 53.30% of the subjects; 20-39% of the
time by 13.30% of the subjects; and 40-59% of the time by 20.00% of the
subjects. The remainder of the respondents' perceptions can be reviewed
in Table 6.
Table 6
Perceptions of Organizations That Are Likely to Provide Funding for
Assistive Technology

Organization Percentage of Time Likely to
Provide Funding

Percentage of Subjects

Federal

0-19%
20-39%
40-59%
60-79%

53.30%
13.30%
20.00%
13.30%

State

0-19%
20-39%
40-59%
60-79%

13.30%
26.70%
33.30%
26.70%

Private

0-19%
20-39%
40-59%
80-100%

26.70%
26.70%
40.00%
6.70%

Insurance

0-19%
20-39%
40-59%
80-100%

13.30%
26.7%
53.3%
6.7%
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Table 6 (cont.)
Perceptions of Organizations That Are Likely to Provide Funding for
Assistive Technology

Organization Percentage of Time Likely to Percentage of Subjects
Provide Funding

Community

0-19%
20-39%
40-59%
60-79%

13.30%
40.00%
26.70%
20.00%

Other (School)

0-19%
60-79%

66.70%
33.30%

Hypothesis 3
Do the subjects perceive themselves as confident in using different
types of assistive technology?
Percentages were calculated based on two questions in Part II
under Use Of Technology (See Appendix A). Question one, concerning
the subjects' level of comfort in using assistive technology showed that
6.30% of the subjects felt comfortable with the technology 0-19% of the
time and 6.30% of the subjects felt comfortable with the technology 4059% of the time. Question two addressed the amount of formal training
the respondents had in using assistive technology. Eighteen point
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eightpercent of the respondents had been trained to use 80-100% of the
technology they encounter on a daily basis. The remaining results for
these two questions may be seen in Table 7.
Table 7
Respondents' Perceptions of Comfort With and Formal Training in
Using Assistive Technology

Topic
Subjects

Percentage of Time

Percentage of

Comfort with Use 0-19%
40-59%
60-79%
80-100%

6.30%
6.30%
56.30%
31.30%

Formal Training

18.80%
12.50%
12.50%
37.50%
18.80%

0-19%
20-39%
40-59%
60-79%
80-100%

Hypothesis 4
Do the subjects perceive themselves as able to maintain assistive
technology successfully?
In responding to this question, percentages were calculated based
on two questions in Part II of the questionnaire under Maintenance of
Assistive Technology. The first question considered whether the subjects
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felt comfortable maintaining assistive technology. The second question
addressed the amount of formal training the subjects have received in
order to maintain assistive technology (See Table 8).
Table 8
Respondents' Perceptions of Comfort With and Formal Training in
Maintaining Assistive Technology

Percentage of Time

Topic

Comfort in Maintaining 0-19%
20-39%
40-59%
60-79%
80-100%
Formal Training

0-19%
20-39%
60-79%

Percentage of Subjects
31.30%
18.80%
25.00%
12.50%
12.50%
75.00%
12.50%
12.50%

Hypothesis 5

Is there a significant difference in perceptions regarding assistive
technology based on occupation?
This hypothesis was tested using a Chi-square

fX.2).

In terms of

perceptions of specific individuals in the selection process, there is no
significant difference among the subject groups concerning the
involvement of the occupational therapist. The results that support this
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statement are as follows (See Table 9).
Table 9
Comparison of Perceptions of Individual Participation In the
Selection Process

Participant

XValue

x.2cv

df

1

Occup. Therapist

18.75

12

21.03

Teacher

14.29

12

21.03

Student

11.04

12

21.03

Counselor

10.16

9

16.92

Physical Therapist

13.44

12

21.03

Doctor

9.84

9

16.92

Other (Parent)

1.88

2

5.99

Results regarding a comparisons of the respondents' participation
in the IEP process are:

c = 6.51, df 6, with 'X'CV value of 12.59. There is

1)

2

no significant difference in the respondents' rate of participation in the
IEP process. Also in terms of selection, the subject groups' responses
concerning specific considerations to be made were not significantly
different, with the exception of one consideration. There was a significant
difference in the groups' perceptions of taking practicality of the assistive
technology into consideration during the selection process: X�l3.34, df
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2.

6, and X CV 12.59. The remaining results may be found in Table 10.
Table 10
Comparison of Respondents' Perceptions of Selection
Considerations

Consideration

df

Outcome Objectives

9.79

9

16.92

Student Opinion

2.38

9

16.92

Availability

11.56

12

21.03

Cost

13.36

12

21.03

Adaptability

12.26

9

16.92

Reliability

7.89

6

12.59

Environment Applic.

12.65

9

16.92

Ethics

13.75

12

21.03

Prescribed Need

8.78

9

16.92

Practicality

13.34*

6

12.59

Ease of Maintenance

7.29

9

16.92

Comfort of Family

13.54

9

16.92

*p<.05
The results concerning the existence of a significant difference
between the subject groups concerning perceptions of funding for
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1..

assistive technology were also calculated using a Chi-square. The X
value was found to be 14.55, df 12. The X:z CV was 21.03, p=.05.

Therefore, there was no significant difference among the subject groups
concerning knowledge of where to obtain funding for assistive
technology. Remaining Chi-square results regarding the differences of
perceptions among subject groups concerning present sources of funding
encountered and likely sources of funding may be referred to in Tables
11 and 12, respectively.
Table 11
Comparison of Respondents' Perceptions of Sources of Funding

df

Source of Funding
Federal

7.70

6

12.59

State

10.67

12

21.03

Private

4.83

6

12.59

Insurance

13.67

9

16.92

Community

9.78

9

16.92

Other (School)

6.41

6

12.59
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Table 12

Comparsion of Respondents' Perceptions of Likely Sources of
Funding

'X2value

df

Federal

8.44

9

16.92

State

6.56

9

16.92

Private

7.08

9

16.92

Insurance

16.88*

9

16.92

Community

13.64

9

16.92

Other (School)

3.00

2

5.99

Source of Funding

*p<.05
The subjects also responded to a question concerning a desire to
pursue further information in the areas of selection, use and
maintenance of assistive technology. The data was analyzed using
descriptive statistics and is presented in Table 13.
Table 13
Percentage of Respondents Who Would Obtain Information to
Increase Knowledge Regarding Assistive Technology
Area of Information
Selection

Percentage of Time
20-39%
40-59%
60-79%
80-100%

Percentage of Subjects
12.50%
25.00%
25.00%
37.50%
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Table 13 (cont.)
Percentage of Respondents Who Would Obtain Information to
Increase Knowledge Regarding Assistive Technology

Area of Information

Percentage of Time

Percentage of Subjects

Maintenance

0-19%
20-39%
40-59%
60-79%
80-100%

6.30%
12.50%
31.30%
18.80%
31.30%

Use

20-39%
40-59%
60-79%
80-100%

6.30%
18.80%
25.00%
50.00%
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Discussion
Results from this research provided a wealth of information
concerning the perceptions of physical therapists, occupational
therapists, teachers and parents of elementary students with autism
regarding the selection, funding, use and maintenance of assistive
technology. In terms of selection, the data indicated that a majority of
each of the subject groups believed the involvement/participation of the
designated persons in the selection process should occur 60-100% of the
time. Subjects also indicated that counselors, physical therapists, and
doctors should participate in the selection process 0-49% of the time.
These findings are inconsistent with the findings of Parette and
VanBiervliet (1991) who stated that a multi-disciplinary team must
cooperate 100% of the time to meet the needs of the assistive technology
recipient and his or her family. According to Parette and his coworkers
(1993), Schuster (1993), and Parette and_VanBiervliet (1991), in addition
to a full selection staff, it is equally vital to consider all aspects of the
potential technology. These considerations should include: outcome
objectives, the student's opinion when possible, availability, cost,
adaptability, practicality, and reliability of the assistive technology,
environmental applicability of the technology, ethics (i.e. maintaining
child focus, dignity of choice, etc.), the student's prescribed need, ease of
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maintenance of the technology, and finally the comfort of the family with
the assistive technology. The results of this research study were
consistent with the results of the researchers listed above with the
exception of two areas. A majority of the subjects indicated that
adaptability of the technology, comfort of the family with the assistive
technology, and the student's prescribed need should be considered 4079% of the time.
Perceptions of funding for assistive technology were assessed in
three areas: how funding may be obtained, how assistive technology is
presently funded, and how assistive technology is likely to be funded. A
majority of the subjects responded that they would know how to obtain
funding, without using personal financial resources, 0-19% of the time.
This low percentage indicates that there is a lack of awareness
concerning sources of funding for assistive technology among all the
subject groups surveyed. The subjects responded to the statement "The
assistive technology I have encountered was purchased with [federal
funds, state funds, private company funds, insurance, community
organization funds, school funds}." A majority of the subjects responded
that the technology encountered was purchased with the given funds 019% of the time. On the other hand, the subjects felt that funding for
assistive technology was likely to be given from the state (60-79% of the
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time), private companies/ corporations and insurance companies (4059%) of the time, community organizations (20-39% of the time), and the
federal government or schools (0-19% of the time). These findings are
consistent with the research of U slan (1992), Klein and Schleifer (1990),
and Parette et al (1994). These researchers have deemed national
resources for and information about funding scarce. The primary source
of funding is actually state and federal programs. The largest source of
third party type funding is state department of vocational rehabilitation.
In light of present and past research, there is an obvious need for
education in terms of sources of funding for assistive technology.
While the majority of the respondents are comfortable using and
maintaining assistive technology 60-79% of the time, a majority of the
subjects have been formally trained to use assistive technology only 6079% of the time and formally trained to maintain assistive technology
only 0-19% of the time. Deficits (i.e. anything less than 100%
competence) in the areas of use and maintenance may severely impair
the assistive technology selection team in finding the most appropriate
form of technology for the given recipient.
Finally, the respondents indicated a desire for additional
information in all given aspects of assistive technology: selection,
funding, use, and maintenance. A majority of the subjects responded
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that if information on the given subjects was readily available, it would
be obtained to increase knowledge in that area 80-100% of the time.
These results indicated that there is a desire to understand more about
assistive technology among each of the subject groups.
Chi-square analyses were calculated to determine if signficant
differences in perceptions of assistive technology existed among the
subject groups. With two exceptions, there was no significant difference
among physical therapists, occupational therapists, teachers and
parents of elementary students with autism in their perceptions of the
selection, funding, use, and maintenance of assistive technology. A
significant difference existed among the subject groups concerning their
perceptions of considering the practicality of the assistive technology
2
during the selection process; 'X.213.34, df 6, 'X CV 12.59. There is also a

significant difference in the subject groups' perceptions of insurance
companies as a likely source of funding for assistive technology.
Limitations
The results of this research may not be generalizable due to three
factors. First, the sample size was small. Secondly, there was a low
response rate, which may be due to the amount of time alloted for
returning the surveys or the complicated scoring system as indicated by
the respondents. Third, the survey was conducted only within a
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subsection of the special education program of the county, the autism
program, which limited the results from the perceptions of professionals
from other special education programs.
Recommendations
In alleviating the limitations of this research, a different survey
method may be used. A personal interview or a qualitative-type study
are recommended as alternatives. If a questionnaire design is
maintained in replicating this study, a more easily understood scoring
system should certainly be applied. Also, the survey should be
conducted within the whole special education program, increasing the
sample size, and a longer period of time should be alloted to return the
questionnaires. Including a broader range of disabilities and references
to specific forms of assistive technology may also improve the
applicability of research in this area.
Finally, in consideration of the data collected and presented in this
research, it is the recommendation of the researcher that a greater effort
be taken to educate the subjects in terms of sources of funding,
maintenance, and use of assistive technology.

Assistive Technology

49

References

Anderson, S. (1991). Therapeutic recreation- meeting the
challenge of new demands. Journal of Physical Education, Recreation.
and Dance, 62(4), 25-55.
Anson, D. (1994). Finding your way in the maze of computer
access in the maze of computer access technology. American Jornal of
Occupational Therapy, 48(2), 121-129.
Buning, M. & Hanzlik, J. (1993). Adaptive computer use for a
person with visual impairment. Special issue: assistive technology,
American Journal of Occupational Therapy, 47(11), 998-1008.
Davila, R. (1994). Technology and full participation for children
and adults who are deaf. American Annals of the Deaf, 139, 6-9.
Eblin, C. (1988). Expansion of an evaluation program for assistive
devices used by people with arthritis. Assistive Technology Sourcebook:
RESNA 1990, 97.
Fay, L. (1993). An account of the search of a woman who is
verbally impaired for augmentative devices to end her silence. Special
issue: women with disabilites: Found voices. Women & Therapy, 14(3-4),
105-115.

Assistive Technology

50

Holder-Brown, L. & Parette, H. (1992). Children with disabilities
who use assistive technology: Ethical considerations. Young Children,
47 (6), 73-77.
Julnes, R. & Brown, S. (1993). The legal mandate to provide
assistive technology in special education programming. West's
Education Law Quarterly, 2(4), 552-563.
Klein, S. & Schleifer, M. (1990). Securing technology funding:
Empowering parents. Exceptional Parent, 20(8), 1-8.
Klein, S. & Schleifer, M. (1993). Wheelchair accessible theme
parks. Exceptional Parent, 23(1), 42-43.
Naiman, A. (1987). A hard look at educational software. Byte,
.12.(2), 193-195.
Parette, H. et al (1993). Selection of appropriate technology for
children withdisabilites. Teaching Exceptional Children, 25(3), 18-22.
Parette, H. et al (1994). The professional's role in obtaining funding
for assistive technology for infants and toddlers with disabilities.
Teaching Exceptional Children, 26(3), 22-28.
Parett, H. & VanBiervliet, A. (1991). School-age children with
disabilities: Technology implication for counselors. Elementary School
Guidance and Counseling, 25(3), 182-193.

Assistive Technology

51

Parker, S. et al (1990). Barriers to the use of assistive technology
withchildren: A survey. Journal of Visual Impairment and Blindness,
84(10), 532-533.
Peters-Johnson, C. (1991). Action: School services. Language,
Speech, and Hearing Services in Schools, 22(1), 341-344.
Romich, B. (1993). The best interests of the child- a national
issue- a local dilemma. Exceptional Parent, 23(4), 46.
Rosenberg, S. et al (1992). Facilitating active learner participation._
Journal of Early Intervention, 16(3), 262-274.
Scherer, M. (1993). What we know about women's technology yse,
avoidance, and abandonment. Women and Therapy, 14(3/4), 117-132.
Schwartz, A. (1993). Technology use at home. Exceptional Parent,
23(9), 36.
Shuster, N. (1993). Addressing assistive technology needs in
special education. American Journal of Occupational Therapy, 47(11),
993-997.
Smith, R. (1993). Computer-assisted functional assessment and
documentation. Special issue: Assistive technology. American Journal of
Occupational Therapy, 47(11), 988-992.

I
\.

Assistive Technology

52

Stueck, L. & Clements, R. (1984). Special students-a special
playground. School Arts, 83, 41.
Swinth, Y., Anson, D. & Deitz, J. (1993). Single-switch computer
access for infants and toddlers. Special issue: Assistive technology.
American Journal of Occupational Therapy, 47(11), 1031-1038.
Todis, B. & Walker, H. (1993). User perspectives on assistive
technology in educational settings. Focus on Exceptional Children, 26(3),
1-16.
Uslan, M. (1992). Barriers to acquiring assistive technology: Cost
and lack of information. Journal of Visual Impairment and Blindness,
86(9), 402-407.

Assistive Technology

Appendix A
Perceptions of Assistive Technology Questionnaire

53

Assistive Technology

54

Assistive Technology Questionnaire*

Part I. Demographic Information
Please circle the most appropriate response
1. Occupation
a. Occupational Therapist
c. Parent

b. Special Education Teacher
d. Physical Therapist

2. Grade Level (of child, if appropriate)
a. K-3
3. Types of Disabilities (encountered on a daily basis)
a. Mental Retardation
c. Hearing lmpairmenUDeafness
e. Traumatic Brain Injury

b. Cerebral Palsy
d. Visual lmpairmenUBlindness
f. Other___ (please specify)

4. Educational Level of Respondent
a. High School
c. Graduate School
e. Other_____(please specify)

b. Undergraduate School
d. Doctorate

5. Have you ever participated in an in service or similar seminar provided by your
school or school system regarding assistive technology?
a. Yes

b. No
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"Please respond to the following questions considering that assistive technology
js defined as any device or piece of equipment that enables a disabled person to
function more fully in any given environment and/or any given task.
Part II. Assistive Technology
The following questions are based on a percentage of time.
,Please resQond to each statement by circling the most aQQroQriate resQonse
( 1 = 0-19%, 2= 20-39%, 3= 40-59%, 4= 60-79%, 5= 80-100% of the time)
A. Selection
1. The percentage of time each of the following people should participate in the

assistive technology selection process should be:
a. Occupational Therapist
b. Teacher
C. Student
d. Counselor
e. Physical Therapist
f. Physician/Medical Doctor
(please specify)
g. Other

2. I have participated in IEP meetings:

(0-19% 20-39% 40-59% 60-79% 80-100%)

1
1
1
1
1
1
1

2
2
2
2
2
2
2

3
3
3
3
3
3
3

4
4
4
4
4
4
4

5
5
5
5
5
5
5

1

2

3

4

5

3 The percentage of time selection of assistive technology should consider each of
the following is:
1
2
3
a. outcome objectives
4
1
2
b. the student's opinion
3
4
1
2
C. availability of assistive technology
3
4
1
2
d. cost of assistive technology
3
4
1
e. adaptability of assistive technology
2
4
3
1
f. reliability of assistive technology
2
4
3
1
2
4
3
g. environmental applicability
h. ethical considerations
1
2
4
3
I. the student's prescribed need
1
2
4
3
1
2
4
3
J. practicality of the assistive technology
k. ease of maintenance
1
2
3
4
I. comfort of the family with the assistive tech.
2
1
3
4
m. other
2
(please specify)
1
3
4

5
5
5
5
5
5
5
5
5
5
5
5
5
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(0-19% 20-39% 40-59% 60-79% 80-100%)

1. If I were to purchase any type of assistive technology independently and without
using personal financial resources I would know where to obtain funding:

2

1

3

4

5

2, The assistive technology I have encountered was purchased with:
a. federal funds
b. state funds
C. private company funds
d. insurance
e. community organizations
(please specify)
f. other

J

1
1
1
1
1
1

2
2
2
2
2
2

3
3
3
3
3
3

4
4

4
4
4
4

5
5
5

5
5

5

The following source is likely to provide funding for assistive technology:
a. federal government
b. state
C. private company/corporation
d. insurance company
e. community organization
f. other
(please specify)

1
1
1
1

1

1

2
2
2
2
2
2

3
3

3
3
3
3

4

4

4

4

4

4

5
5
5
5
5
5

C. Use of Assistive Technology

1. I am comfortable using the types of assistive technology that I am in contact with
on a daily basis.
5
. 1
2
4
3
2. I have been formally trained to use the types of assistive technology that I am in
contact with on a daily basis.
1
2
4
3

5

L
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(0-19% 20-39% 40-59% 60-79% 80-100%)

1- I am comfortable maintaining and/or repairing the types of assistive technology I
am in contact with on a daily basis.
1
2
3
4
5

f I have been formally trained to maintain and/or repair the types of assistive
technology I am in contact with on a daily basis.

t:.

1

2

3

4

5

4
4
4
4

5
5
5
5

Additional Information

1. If information regarding the following subjects was readily available, I would
obtain it to increase my knowledge in that area:
a. funding assistive technology
b. selecting assistive technology
C. the maintenance of assistive technology
d. the use of assistive technology

1
1
1
1

2
2
2
2

3
3
3
3

L
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Carolyn Komich
6109 Tammy Drive
Alexandria, VA 22310
(703)971-4434
To Whom it May Concern
:
Attached you will find a questionnaire concerning assistive technology. The
purpose of this questionnaire is to gather a general idea of the depth of knowledge of
elementary autism teachers, occupational and physical therapists, and parents
regarding funding, selection, use and maintenance of assistive technology. Fairfax
County was chosen as the site for the survey because of its nationally upheld
reputations for academic achievement and educational support services. Your
response is important as it will contribute to obtaining an idea of how familiar special
education teachers, occupational and physical therapists, and parents are with assistive
techn ology. Your participation in this study will be voluntary and anonymity will be
maintained.
Please return the survey in the enclosed self-addressed, stamped envelope
within two weeks. Thank you in advance for your help and speedy return of the survey!
Any comments or requests for the results of the survey are welcome. A brief summary
of the study will be provided upon request. Once again, thank you!
Sincerely,

8C·-�tM•\ACJ
Carolyn Komich
Graduate Student
Longwood College

